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Description 

[0001] The present invention relates to a prolonged-release liquid type of pharmaceutical preparation. In preferred 
embodiments, the present invention relates to a prolonged-release liquid type of pharmaceutical preparation prepared 

5 by coating a pharmacologically active drug-ion exchange resin complex treated with an impregnating agent, with a dif- 
fusion barrier coating, followed by suspending the coated complex in a solution containing a preservative. In the phar- 
maceutical preparation of the preferred embodiments, the diffusion-barrier coating of the coated complex is not 
ruptured in a solution containing a preservative. Accordingly, the pharmaceutical preparation of the present invention is 
a stable prolonged-release liquid formulation whose controlled release of the active ingredient is assured for a pro- 

10 longed period. 

[0002] A method to release a drug using a complex of the drug with an ion exchange resin is known. In this method, 
a drug bound to an ion exchange resin via an ionic bond is administered, and then the drug in the form of an ion is 
exchanged with an ion existing in the body. A method in which a drug-ion exchange resin complex is coated with an 
insoluble polymer (diffusion barrier film) such as ethylcellulose in order to further sustain the release of the drug is also 

15 known. However, this coated complex suffers from the rupture of the diffusion barrier film since the ion exchange resin 
is swollen in water. U.S. Patent No. 4,221,778 and No. 4,847,077 disclose a method in which an impregnating agent is 
used to prevent the rupture. In this method, a drug-ion exchange resin complex is treated with an impregnating agent 
such as polyethyleneglycol or glycerol, and then coated with ethylcellulose as a diffusion barrier material. 
[0003] The ethylcellulose employed in the method mentioned above is prepared by reacting a major starting material 

20 such as purified pulps or cotton linter with ethylchloride to substitute OH group in glucose with ethoxyl group. The 
amount of ethoxyl group in ethylcellulose varies depending on the amount of ethylchloride to be reacted (when substi- 
tuted completely, the content of ethoxyl group is 54.88%). 

[0004] The content of ethoxyl group is limited to the range from 46.5 to 51 .0% under Japanese standards of pharma- 
ceutical ingredients, while it is limited to the range from 44.0 to 51.0% under National Formulary U.S.A. 

25 [0005] When the complex coated with ethylcellulose as mentioned above is used in a liquid formulation, problems still 
remain although the problem of rupture of the diffusion barrier film due to swelling of the resin has been solved. Thus, 
the diffusion barrier film of a coated complex prepared using ethylcellulose having ethoxyl group in an amount within 
the specified range tends to be ruptured in the presence of a preservative frequently used to prepare a liquid formula- 
tion (a compound having antibacterial or antiseptic activity), whereby affecting the controlled release of the active ingre- 

30 dient and failing to obtain a clinically useful prolonged-release formulation. 

[0006] For example, the complex prepared by treating a codeine-resin complex with polyethyleneglycol 4000 followed 
by coating the treated complex with ethylcellulose having the ethoxyl group content from 48.0 to 49.5% (Comparative 
1) lost its controlled release property when placed in the solution of para-hydroxybenzoates or sodium benzoate which 
are used widely as preservatives in liquid formulations. 

35 [0007] Observation of the coated complex by electron microscope revealed that the diffusion barrier film was ruptured 
after addition of the preservative although the film was consistent completely before addition of the preservative. There- 
fore, the addition of the preservative was considered to be attributable to the rupture of the diffusion barrier film which 
led to the lost of the controlled release of the drug. 

[0008] When a preparation which lost the controlled release property is administered.to humans, the excessive 
40 release of the drug (dose dumping) may occur, possibly causing serious side effects. Fluctuation of the release of the 
drug may also cause the fluctuation of the efficacy, making the formulation not desirable in a clinical stage. 
[0009] Although a preservative may be added at a lower concentration in an attempt to prevent the rupture of the dif- 
fusion barrier film, reduced antibacterial or antiseptic effect may become another problem. In addition, as shown in the 
experiment described in this specification, the controlled release property is lost when the preservative was added at 
45 an effective concentration. 

[0010] These results indicate that the liquid formulation containing a diffusion barrier-coated drug-resin complex and 
a preservative can not be stored for a long time and such formulation becomes far less valuable. 
[0011] Preferred embodiments of the invention may provide a liquid formulation containing a diffusion barrier-coated 
drug-resin complex and a preservative which can be stored for a long time without change in release of the drug and 
so which provides satisfactory release of the drug in the body. Thus, such formulation can be obtained first by reducing the 
loss of the controlled release property of the drug significantly by coating the drug-resin complex treated with an 
impregnating agent with a specific diffusion barrier film material, i.e. ethylcellulose having a specific content of ethoxyl 
group, and secondly by adding the specific preservative at a specific concentration to control the time course fluctuation 
in release of the drug. 

55 [0012] In the prior arts mentioned above, no description of use of ethylcellulose having a specific content of ethoxyl 
group as a diffusion barrier film material can be found. There is no description of the effects of a preservative on stability 
of the diffusion barrier film of the complex or on control the drug release when the liquid formulation is made using the 
diffusion-barrier coated complex as mentioned above. 
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[0013] Thus, the present invention provides a prolonged-release liquid type of pharmaceutical preparation character- 
ized in that it contains in a suitable medium: 

(a) 0.1 - 45.0 w/v% of diffusion barrier-coated complex particles, which is prepared by adsorbing a pharmacologi- 
5 cally active drug onto ion exchange resin particles to form drug-resin complex particles, treating the drug-resin 

complex particles with an impregnating agent to form treated complex particles, and then coating the treated com- 
plex particles with ethylcellulose having 44.0 - 47.5% of ethoxyl group content; and 

(b) as a preservative, 

10 (i) one of para-hydroxybenzoic acid esters, wherein if methyl parahydroxybenzoate is chosen, the preparation 

contains it at a concentration of 0.05 - 0.15 w/v%; if ethyl para-hydroxybenzoate is chosen, the preparation con- 
tains it at a concentration of 0.05 - 0.075 w/v%; if propyl para-hydroxybenzoate is chosen, the preparation con- 
tains it at a concentration of 0.03 - 0.05 w/v%; and if butyl para-hydroxybenzoate is chosen, the preparation 
contains it at a concentration of 0.01 - 0.015 w/v%; 

15 (ii) a mixture of two or more of para-hydroxybenzoic acid esters, wherein if a mixture of methyl parahydroxy- 

benzoate and propyl para-hydroxybenzoate is chosen, the preparation contains the former at a concentration 
of 0.05 - 0.10 w/v% and the latter at a concentration of 0.01 - 0.02 w/v%, respectively; or 
(iii) sodium benzoate at a concentration of 0.1 - 0.5 w/v%. 

20 [0014] As a dosage form of the preparation according to the present invention, a syrup for oral administration, nasal 
spray for nasal administration, and ophthalmic solution for instillation may be employed. 

Brief Description of the Drawings 

25 [0015] 

Fig. 1 is a graph showing the result of the dissolution test of the coated codeine-resin complex as the reference 
after storage in the solution of the mixture of methylparaben and propylparaben. 

Fig. 2 is a photograph showing the structure of the particles of the coated codeine-resin complex as the reference 
30 after storage in the solution of the mixture of methylparaben and propylparaben. 

Fig. 3 is a graph showing the result of the dissolution test of the coated codeine-resin complex of the present inven- 
tion after storage in the solution of the mixture of methylparaben and propylparaben. 

Fig. 4 is a photograph showing the structure of the particles of the coated codeine-resin complex of the present 
invention after storage in the solution of the mixture of methylparaben and propylparaben. 

35 

Detailed Description of the Invention 

[0016] The pharmacologically active drug used in the present invention includes all medicinal compounds capable of 
being converted into ions. Preferable compounds in the present invention are, for example, codeine, dihydrocodeine, 

40 dextromethorphan, phenylpropanolamine, methylephedrine, hydrocodone and pilocarpine. 

[0017] As an ion exchange resin used in the present invention, a cation exchange resin is used for a basic drug, while 
an anion exchange resin is used for a acid drug. In the examples described below, Amberlite IRP-69 (45 - 150 jum) 
which is a gel type divinylbenezene sulfonic acid cation exchange resin supplied from Rohm and Hass was used. 
[0018] The impregnating agent used in the present invention includes polyethyleneglycol, polypropylene glycol, man- 

45 nitol, lactose, methylcellulose, glycerol and the like. Polyethylene glycol is preferable, and polyethyleneglycol 4000 was 
used in the example. The amount of the impregnating agent is usually up to 30 parts by weight per 1 00 parts by weight 
of drug-resin complex. 

[001 9] A material for the diffusion barrier film is ethylcellulose having the content of ethoxyl group from 44.0 to 47.5%, 
preferably from 45.0 to 46.5%. A plasticizer such as Durkex 500 vegetable oil may also be incorporated to improve the 
so film forming property. 

[0020] Although the amount of ethylcellulose coating based on the drug-resin complex treated with the impregnating 
agent varies depending on the profile of drug release desired once the liquid formulation was administered, it should be 
within such a range that maintains the controlled release of the drug when admixed with a preservative while does not 
retard the release excessively. Thus, when the release of the drug is excessively retarded, then the drug is excreted 
55 before clinically effective dose is released and availability of the formulation is reduced. A preferable amount of ethyl- 
cellulose is usually 5.0 to 30.0 parts by weight per 100 parts by weight of impregnating agent-treated complex. 
[0021 ] The concentration of the diffusion barrier-coated complex in the liquid formulation varies from 0.1 to 45.0 w/v% 
depending on the types of drug and solvent employed and the efficacy desired. 
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[0022] The preservatives usually used in this field are various p-hydroxybenzoates, invert soaps, alcohol derivatives, 
organic acids and salts thereof, phenols, organic mercury compounds and the like. However, in the present invention, 
the preservative is one or more p-hydroxybenzoates or sodium benzoate. 

[0023] The maximum concentration of the preservative in the liquid formulation was selected so that the release of 
5 the drug does not change significantly when the drug is stored under the condition for aging at 60°C, while the minimum 
concentration was selected so that the antiseptic ability is maintained. Thus, the concentration of the preservative 
employed in the present invention is, for example, 0.05 to 0.15 w/v% when methyl p-hydroxybenzoate (methylparaben) 
is used, 0.05 to 0.075 w/v% when ethyl p-hydroxybenzoate (ethylparaben) is used, 0.03 to 0.05 w/v% when propyl p- 
hydroxybenzoate (propylparaben) is used, 0.01 to 0.015 w/v% when butyl p-hydroxybenzoate (butylparaben) is used, 
10 0.05 to 0.10 w/v% and 0.01 to 0.02 w/v% when a mixture of methylparaben and propylparaben is used, and 0.1 to 0.5 
w/v% when sodium benzoate is used. When a preservative other than listed above is employed, the concentration may 
be selected experimentally as shown in the examples according to the requirements mentioned above. 
[0024] The solvent used to prepare the liquid formulation of the present invention may be an aqueous solvent. In addi- 
tion to the preservative, a viscosity-increasing agent, a pH-adjusting agent, a sweetening agent and a flavoring agent 
15 may also be added to the solvent. As solvents other than the aqueous solvent, oily solvent such as vegetable oil, par- 
affin and glycols may also be employed. 

[0025] The formulation of the present invention can be prepared as follows. A pharmaceutical compound and an ion 
exchange resin are admixed in deionized water with stirring, washed thoroughly with deionized water in a Buchner fun- 
nel, and then dried in a fluidized-bed dryer to yield a drug-resin complex. 
20 [0026] Then the drug-resin complex is treated with an impregnating agent. The treatment may be conducted accord- 
ing to the method disclosed in U.S. Patent No. 4,221,778. In the examples of the present invention, polyethyleneglycol 
4000 was used as the impregnating agent and dissolved in deionized water. The aqueous solution thus obtained was 
added to the drug-resin complex while stirring, and dried in a fluidized-bed dryer to yield an impregnating agent-treated 
drug-resin complex. 

25 [0027] The complex thus obtained is then coated with a diffusion barrier film. The coating material listed above is dis- 
solved in a suitable solvent (for example, ethanol, methylene chloride/acetone) and the solution is coated in an amount 
providing desired control of the release of the active ingredient onto the complex using a suitable coating method. In the 
examples of the present invention, methylene chloride : acetone (10:1) was used as the solvent and the solution was 
sprayed onto the complex using Wurster type coating apparatus to form a diffusion barrier film. 

30 [0028] Finally, the coated complex thus obtained is suspended in a solvent containing a preservative to obtain a pro- 
longed-release liquid formation of the present invention. 

[0029] The formulation of the present invention has an excellent stability of the diffusion barrier film on the drug-resin 
complex, which is not broken even when stored for a long time. Accordingly it ensures the controlled release of the drug 
for a long time, providing a prolonged release of the drug after administration while keeping sufficient antiseptic prop- 
35 erty. 

[0030] The present invention is further described in the following comparative, experiments and examples, which are 
not intended to limit the scope of the invention. 

Comparative 1 

40 

Preparation of coated codeine-resin complex using ethylcellulose having the content of ethoxyl group from 48.0 to 
49.5%. 

A. Preparation of codeine-resin complex 

45 

[0031] 95.0 g of codeine phosphate was dissolved in 950 ml of deionized water, and 359.9 g of Amberlite IRP 69 was 
added while stirring. The mixture was stirred for 1 hour. The codeine-resin complex was washed thoroughly in a Buch- 
ner funnel, and then dried in a fluidized bed drier for 1 hour at the inlet air temperature of 60°C to yield a codeine-resin 
complex. 

50 

B. Preparation of codeine-resin complex treated with polyethyleneglycol 

[0032] 82.5 g of polyethylene glycol (PEG) 4000 was dissolved in 104.8 ml of deionized water to form a PEG solution, 
which was added slowly to 350 g of the codeine-resin complex with stirring. After mixing for 15 minutes, the mixture was 
55 dried in a fluidized bed drier at the inlet air temperature of 40°C for 1 hour to yield a PEG-treated codeine-resin complex. 
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C. Preparation of coating solution 

[0033] 45.0 g of ethylcellulose having the content of ethoxyl group from 48.0 to 49.5% and 21 .2 g of Durkex 500 were 
dissolved in 130.4 g of acetone and 1304.0 g of methylene chloride to obtain a coating solution. 

5 

D. Preparation of coated codeine-resin complex 

[0034] Using Wurster type coater at the inlet air temperature of 40°C, 998 g of the coating solution was sprayed con- 
tinuously at the rate of 8 g/minute onto 400 g of the complex in such a manner that the coating amount of ethylcellulose 
10 + Durkex 500 based on the PEG-treated codeine-resin complex was 1 1 .0 w/v%. 

Experiment 1 

(1) Preparation of samples 

15 

[0035] 180 mg of the coated codeine-resin complex prepared in Comparative 1 was affixed with 1 .0 ml of 1 .3% polys- 
orbate 80 in water, and the mixture was allowed to stand for 30 minutes. 12 ml of a solution of any one of methylpa- 
raben, ethylparaben, propylparaben and butylparaben, or 12 ml of a solution of the mixture of methylparaben and 
propylparaben was added to obtain the samples, which were allowed to stand overnight at 30°C. The samples were 
20 subjected to the dissolution test using a sample containing no preservatives as the control. 

(2) Evaluation of dissolution 

[0036] According to the dissolution test (paddle method) under Japanese Pharmacopeia of the 11th amendment 
25 (JPXI), 0. 1 N HCI solution at 37°C was used as the test solution to examine the effect of each preservative in the con- 
dition of the rotation of 100 rpm. Codeine was quantified by HPLC. 

(3) Results 

30 [0037] Dissolution rate of codeine when the coated codeine-resin complex prepared in Comparative 1 was stored in 
the solution of methylparaben or in the solution of propylparaben is shown in TABLE 1 , while that when the complex was 
stored in the solution of the mixture of the both is shown in Fig. 1 . Although the concentrations of the preservative in the 
solutions were antiseptically-effective concentrations, the controlled release of the drug of the complex which had been 
observed previously in the absence of the preservative was lost once stored overnight at 30°C. 

35 [0038] When the coated codeine-resin complex stored in the solution of the mixture of methylparaben and propylpa- 
raben was observed by an electron microscope, the diffusion barrier film was broken (Fig. 2), indicating the loss of the 
controlled drug release. 

[0039] The controlled release of the drug from the coated codeine-resin complex was lost similarly when the complex 
was stored in the solution of ethylparaben and in the solution of butylparaben. 

40 



TABLE 1 



Change in % dissolution of drug from coated codeine-resin complex of the reference after storage in 
solution of methylparaben or in solution of propylparaben (30°C for 1 day) 


Preservative 


time 


Type 


Concentration (w/v%) 


0.5 hour 


1.0 hour 


3.0 hours 


6.0 hours 


Without preservative 




25.9 


34.6 


49.6 


61.6 ; 


Methylparaben 


0.04 


29.8 


39.8 


58.9 


70.7 




0.08 


31.0 


40.7 


60.5 


71.0 




0.12 


29.9 


42.2 


61.2 


71.4 




0.16 


31.0 


43.7 


61.6 


70.5 




0.20 


44.0 


53.9 


69.9 


74.5 
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TABLE 1 (continued) 



Change in % dissolution of drug from coated codeine-resin complex of the reference after storage in 
solution of methylparaben or in solution of propylparaben (30°C for 1 day) 


Preservative 


time 


Type 


Concentration (w/v%) 


0.5 hour 


1.0 hour 


3.0 hours 


6.0 hours 


Propylparaben 


0.010 


28.9 


41.5 


57.4 


69.0 




0.015 


28.1 


40.3 


58.2 


68.8 




0.020 


28.8 


41.2 


59.0 


69.3 




0.025 


29.8 


41.7 


60.5 


72.5 




0.030 


30.4 


43.1 


60.1 


71.1 



15 

Experiment 2 

(1) Preparation and evaluation of samples 

20 [0040] 1 80 mg of the coated codeine-resin complex prepared in Comparative 1 was affixed with 1 .0 ml of 1 .3% polys- 
orbate 80 in water, and the mixture was allowed to stand for 30 minutes. 12 ml of the solution of sodium benzoate was 
added and the mixture was allowed to stand at 30°C overnight to obtain a sample, which was subjected to the dissolu- 
tion test in the condition similar as in Experiment 1. 

25 (2) Results 

[0041] Dissolution rate of codeine when the coated codeine-resin complex prepared in Comparative 1 was stored in 
the solution of sodium benzoate at an effective concentration as a preservative is shown in TABLE 2. The results indi- 
cated that the controlled release of the drug from the complex which had been observed previously in the absence of 
30 the preservative was lost also when sodium benzoate was used as a preservative. 



TABLE 2 



Change in % dissolution of drug from coated codeine-resin complex of the reference after storage 
in solution of sodium benzoate (30°C for 1 day) 


Preservative 


time 


Type 


Concentration (w/v%) 


0.5 hour 


1.0 hour 


3.0 hours 


6.0 hours 


Without preservative 




25.9 


34.6 


49.6 


61.6 


Sodium benzoate 


0.1 


32.4 


43.6 


60.0 


71.1 




0.2 


34.5 


45.7 


63.6 


72.0 




0.3 


37.1 


47.2 


64.7 


73.5 




0.4 


46.0 


58.1 


71.9 


74.1 




0.5 


70.5 


75.1 


80.4 


86.2 



so Example 1 Preparation of coated codeine-resin complex using 
ethylcellulose having content of ethoxyl group from 45.0 to 46.5%. 
A. Preparation of codeine-resin complex 

55 

[0042] 95.0 g of codeine phosphate was dissolved in 950 ml of deionized water, and 359.9 g of Amberlite IRP 69 was 
added while stirring. The mixture was stirred for 1 hour. The codeine-resin complex was obtained by the procedure sim- 
ilar as in Comparative 1 . 
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B. Preparation of codeine-resin complex treated with polyethylene glycol 

[0043] 82.5 g of PEG 4000 was dissolved in 104.8 ml of deionized water to form a PEG solution, which was added 
slowly to 350 g of the codeine-resin complex with stirring. After mixing for 15 minutes, the mixture was subjected to the 
5 procedure similar as in Comparative 1 to yield a PEG-treated codeine resin complex. 

C. Preparation of coating solution 

[0044] 45.0 g of ethylcellulose having the content of ethoxyl group from 45.0 to 46.5% and 21 .2 g of Durkex 500 were 
10 dissolved in 130.4 g of acetone and 1304.0 g of methylene chloride to obtain a coating solution. 

D. Preparation of coated codeine-resin complex 

[0045] Using Wurster type coater at the inlet air temperature of 40°C, 998 g of the coating solution was sprayed con- 
15 tinuously at the rate of 8 g/minute onto 400 g of the complex in such a manner that the coating amount of ethylcellulose 
+ Durkex 500 based on the PEG-treated codeine-resin complex was 1 1 .0 w/v%. 

Example 2 

20 (1) Preparation and evaluation of samples 

[0046] 180 mg of the coated codeine-resin complex prepared in Example 1 was admixed with 1 .0 ml of 1 .3% polys- 
orbate 80 in water, and the mixture was allowed to stand for 30 minutes. 12 ml of any one of 0.30 w/v% methylparaben, 
0.075 wA/% ethylparaben, 0.05 w/v% propylparaben and 0.015 w/v% butylparaben, or, 12 ml of the mixture of 0.15 
25 w/v% methylparaben and 0.03 w/v% propylparaben was added. After allowed to stand at 30°C overnight, the samples 
were subjected to the dissolution test in the condition similar as in Experiment 1 . 

(2) Results 

30 [0047] Dissolution rate of codeine when the coated codeine-resin complex prepared in Example 1 was stored in the 
solution of any one of parabens in shown in TABLE 3, while that when the complex was stored in the solution of the 
mixture of the methylparaben and propylparaben is shown in Fig. 3. The results indicated that the dissolution rate of 
codeine in any of the solutions of the preservatives tested was similar to that observed in the sample containing no pre- 
servatives, showing that the controlled release of the drug from the complex was maintained. 

35 [0048] When the coated codeine-resin complex stored in the solution of the mixture of methylparaben and propylpa- 
raben was observed by an electron microscope, the diffusion barrier film coated the complex completely (Fig. 4). 



TABLE 3 



Change in % dissolution of drug from coated codeine-resin complex of Example 1 after storage in 
solution of any one of various parabens (30°C for 1 day) 


Preservative 


time 


Type 


Concentration (w/v%) 


0.5 hour 


1.0 hour 


3.0 hours 


6.0 hours 


Without preservative 




23.3 


31.1 


45.3 


53.8 


Methylparaben 


0.30 


26.6 


34.9 


47.7 


56.3 


Ethylparaben 


0.075 


24.5 


31.5 


47.4 


53.8 


Propylparaben 


0.05 


25.0 


33.7 


46.3 


54.6 


Butylparaben 


0.015 


25.4 


33.1 


47.4 


51.0 



Example 3 

55 

(1) Preparation and evaluation of samples 

[0049] 180 mg of the coated codeine-resin complex prepared in Example 1 was admixed with 1 .0 ml of 1 .3% polys- 
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orbate 80 in water, and the mixture was allowed to stand for 30 minutes. 12 ml of 0.9 w/v% solution of sodium benzoate 
was added and the mixture was allowed to stand at 30°C overnight to obtain a sample, which was subjected to the dis- 
solution test in the condition similar as in Experiment 1 . 

5 (2) Results 

[0050] Dissolution rate of codeine when the coated codeine-resin complex prepared in Example 1 after storage in 0.9 
w/v% solution of sodium benzoate was almost similar to that observed in the sample containing no preservatives, show- 
ing that the controlled release of the drug was maintained (TABLE 4). 



TABLE 4 



Change in % dissolution of drug from coated codeine-resin complex of Example 1 after storage in 
solution of sodium benzoate (30°C for 1 day) 


Preservative 


time 


Type 


Concentration (w/v%) 


0.5 hour 


1.0 hour 


3.0 hours 


6.0 hours 


Without preservative 




26.1 


33.8 


44.8 


52.5 


Sodium benzoate 


0.90 


30.4 


37.2 


46.4 


52.4 



Example 4 

25 (1) Preparation and evaluation of samples 

[0051] The controlled release of the drug from the coated codeine-resin complex prepared in Example 1 was proved 
in Example 2 to be maintained even after the storage in aqueous solutions of various p-hydroxybenzoates overnight at 
30°C. In this example, change in controlled release of the drug from the complex after storage in an aging condition was 
30 examined and the ranges of the concentrations of the preservatives were selected for the purpose of providing pro- 
longed-release liquid type of pharmaceutical preparations exhibiting the controlled release of the drug which is not fluc- 
tuated over a long period. 

[0052] Thus, 180 mg of the coated codeine-resin complex prepared in Example 1 was admixed with 1.0 ml of 1.3% 
polysorbate 80 in water, and the mixture was allowed to stand for 30 minutes. 12 ml of any one of the solutions of vari- 
35 ous p-hydroxybenzoate at various concentrations, namely, 0.05 to 0.30 w/v% methylparaben, 0.05 to 0.075 w/v% ethyl- 
paraben, 0.03 to 0.05 w/v% propylparaben and 0.01 to 0.015 w/v% butylparaben, or, 1 2 ml of the mixture of 0.05 to 0.20 
w/v% methylparaben and 0.01 to 0.04 w/v% propylparaben was added. After allowed to stand at 60°C for 5 days, the 
samples were subjected to the dissolution test in the condition similar as in Experiment 1 . 

40 (2) Results 

[0053] Dissolution rate of codeine when the coated codeine-resin complex prepared in Example 1 was stored in the 
solution of any one of various parabens is shown in TABLE 5, while that when the complex was stored in the solution 
of the mixture of the methylparaben and propylparaben is shown in TABLE 6. 

45 [0054] Based on the results, the maximum concentrations of the preservatives were so selected that the release of 
the drug was not changed markedly, while the minimum concentrations were so selected that the antiseptic effect could 
be maintained. Thus, 0.05 to 0.15 w/v% when methylparaben is used, 0.05 to 0.075 w/v% when ethylparaben is used, 
0.03 to 0.05 w/v% when propylparaben is used and 0.01 to 0.015 w/v% when butylparaben is used were selected. 
When the mixture of methylparaben and propylparaben is used, the concentrations of 0.05 to 0.10 w/v% and 0.01 to 

so 0.02 w/v%, respectively, were selected. 

[0055] It was confirmed that there was almost no change in % dissolution of the drug when the complex was stored 
in the solutions of the preservatives at the concentrations within the ranges specified above at 25°C for a long period. 



55 
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TABLE 5 



5 


Change in % dissolution of drug from coated codeine-resin complex of Example 1 after storage in 
solution of any one of various parabens (60°C for 5 days) 




Preservative 


time 




Type 


Concentration (w/v%) 


0.5 hour 


1 hour 


3.0 hours 


6.0 hours 


10 


Without preservative 




23.3 


31.1 


45.3 


53.8 


Methylparaben 


0.05 


25.0 


33.2 


47.0 


55.8 






AHA 

0.10 


OC A 

26.4 


OjI A 

34.0 


A ~7 O 

47.3 


OO.O 






0.15 


28.7 


37.8 


50.4 


59.2 


15 




0.20 


33.7 


42.3 


53.8 


60.6 






A OC 


«3"7 "7 

6f.f 


A "7 O 


cn a 

bU.4 


CO c 
DO.O 






0.30 


43.7 


53.2 


67.1 


73.8 


20 


Ethylparaben 


0.05 


27.8 


35.9 


47.6 


57.4 




U.UD 


7 

cXj. f 


OO.D 




OD.U 






0.07 


25.7 


34.4 


46.3 


55.7 






0.075 


26.6 


34.9 


49.6 


57.1 


25 


Propylparaben 


0.03 


25.0 


34.4 


45.2 


55.9 






0.04 


27.1 


34.2 


47.6 


55.7 






0.05 


28.6 


35.6 


50.4 


59.5 


30 


Butylparaben 


0.010 


25.0 


33.0 


45.2 


55.0 






0.013 


25.0 


32.9 


44.8 


54.8 






0.015 


26.0 


34.8 


47.9 


56.9 



35 



TABLE 6 



Change in % dissolution of drug from coated codeine-resin complex of Example 1 after storage in solution 
of mixture of methylparaben and propylparaben (60°C for 5 days) 


Preservative 


time 


Methylparaben (w/v%) 


Propylparaben (w/v%) 


0.5 hour 


1 .0 hour 


3.0 hours 


6.0 hours 


0 (Without preservative) 


0 (Without preservative) 


26.1 


33.8 


44.8 


52.5 


0.05 


0.01 


25.8 


33.1 


43.8 


49.6 


0.10 


0.02 


29.5 


35.4 


46.5 


52.6 


0.15 


0.03 


35.5 


41.9 


52.3 


58.6 


0.20 


0.04 


39.5 


48.8 


61.5 


65.1 



Example 5 

55 (1) Preparation and evaluation of samples 

[0056] The controlled release of the drug from the coated codeine-resin complex prepared in Example 1 was proved 
in Example 3 to be maintained even after the storage in the solution of sodium benzoate overnight at 30°C. In this 
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Example, in order to select the range of concentration of sodium benzoate, 1 80 mg of the coated codeine-resin complex 
prepared in Example 1 was admixed with 1 .0 ml of 1 .3% polysorbate 80 in water, and the mixture was allowed to stand 
for 30 minutes, and then 12 ml of the solution of sodium benzoate at various concentrations (0.1 to 1.3 w/v%) was 
added and, after storage for 5 days at 60°C, subjected to the dissolution test in the condition similar as in Experiment 1 . 

5 

(2) Results 

[0057] Increase in % dissolution was observed with dependency on the concentration of sodium benzoate (TABLE 
7). Based on the results, the range of the concentration of sodium benzoate from 0.1 to 0.5 w/v% was selected. The 
10 results of the long term storage test at 25°C revealed that there was no change in % dissolution at the concentrations 
of the preservative within the range specified above. 



TABLE 7 



15 


Change in % dissolution of drug from coated codeine-resin complex of Example 1 after storage in 
solution of sodium benzoate (60°C for 5 days) 




Preservative 


time 


20 


Type 


Concentration (w/v%) 


0.5 hour 


1.0 hour 


3.0 hours 


6.0 hours 


Without preservative 




26.1 


33.8 


44.8 


52.5 




Sodium benzoate 


0.1 


27.5 


34.2 


43.9 


49.5 






0.5 


33.9 


39.1 


47.5 


55.6 


25 




0.9 


39.6 


44.2 


51.9 


57.3 






1.3 


44.1 


48.1 


54.4 


60.4 



Example 6 

30 

Preparation of coated phenylpropanolamine (PPA)-resin complex using ethylcellulose having content of ethoxyl group 
from 45.0 to 46.5% 

A. Preparation of PPA-resin complex 

35 

[0058] 12.0 kg of PPA hydrochloride was dissolved in 120.0 kg of deionized water, and 45.0 kg of Amberlite IRP69 
was added while stirring. The mixture was stirred for 1 hour. The PPA-resin complex was washed thoroughly in a Buch- 
ner funnel, and then dried in a fluidized-bed dryer for 1 hour at the inlet air temperature of 60°C to yield a PPA-resin 
complex. 

40 

B. Preparation of PEG-treated PPA-resin complex 

[0059] 1 3.65 kg of PEG 4000 was dissolved in 21 .8 kg of deionized water to form an aqueous solution of PEG, which 
was added slowly to 54.5 kg of PPA-resin complex with stirring. After mixing for 15 minutes, the mixture was dried in a 
45 fluidized-bed dryer at the inlet air temperature of 40°C for 1 hour to yield a PEG-treated PPA-resin complex. 

C. Preparation of coating solution 

[0060] 6.0 kg of ethylecellulose described above and 2.82 kg of Durkex 500 were dissolved in 17.38 kg of acetone 
so and 1 73.8 kg of methylene chloride to obtain a coating solution. 

D. Preparation of coated PPA-resin complex 

[0061] Using Wurster type coating at the inlet air temperature of 40°C, 190 kg of the coating solution was sprayed 
55 continuously at the rate of 580 g/minute onto 60.0 kg of the complex in such a manner that the coating amount of ethyl- 
cellulose + Durkex 500 based on the PEG-treated PPA-resin complex was 14.0 w/w%. 
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Example 7 

(1) Preparation and evaluation of samples 

5 [0062] 750 mg of the coated PPA-resin complex prepared in Example 6 was admixed with 1 .0 ml of 1 .3% polysorbate 
80 in water, and the mixture was allowed to stand for 30 minutes. 12 ml of the solution of the mixture of 0.10 w/v%meth- 
ylparaben and 0.02 w/v% propylparaben was added and the mixture was allowed to stand at 30°C overnight to obtain 
a sample, which was subjected to the dissolution test. A sample containing no parabens was used as a control. 

10 (2) Results 

[0063] Dissolution rate of PPA from the coated PPA-resin complex is shown in TABLE 8. The dissolution rate of the 
drug when the complex was stored in the solution of the mixed parabens was almost similar to that observed in the sam- 
ple containing no parabens, showing that the controlled release of the drug was maintained. When the complex was 
15 after storage with parabens was observed by an electron microscope, the diffusion barrier film coated the complex com- 
pletely. 



TABLE 8 



Change in % dissolution of drug from coated PPA-resin complex of Example 6 after storage in solution of mixture of 

methylparaben and propylparaben (30°C for 1 day) 


Preservative 


time 


Concentration (w/v%) 


5 minutes 


15 minutes 


30 minutes 


1 .0 hour 


2.0 hours 


Without preservative 


24.2 


36.8 


50.5 


59.6 


67.9 


0.10% methylparaben + 0.02% propylparaben 


22.6 


39.4 


50.6 


61.8 


69.3 



30 Example 8 

Preparation of coated dihydrocodeine-resin complex using ethylcellulose having content of ethoxyl group from 45.0 to 
46.5% 

35 [0064] 60.0 g of dihydrocodeine phosphate was dissolved in 600 ml of deionized water, and 378.8 g of Amberlite IRP 
69 was added while stirring. The mixture was stirred for 1 hour to yield a dihydrocodeine-resin complex. Then, the com- 
plex was treated with PEG and coated with the diffusion barrier material similarly as in Example 1 to obtain a coated 
dihydrocodeine-resin complex. 

40 Example 9 

Preparation of coated dextromethorphan-resin complex using ethylcellulose having content of ethoxyl group from 45.0 
to 46.5% 

45 [0065] 90.0 g of dextromethorphan hydrobromide was dissolved in 900 ml of deionized water, and 378.8 g of Amber- 
lite IRP69 was added while stirring. The mixture was stirred for 1 hour to yield a dextromethorphan-resin complex. 
Then, the complex was treated with PEG and coated with the diffusion barrier material similarly as in Example 1 to 
obtain a coated dextromethorphan-resin complex. 

so Example 10 

Preparation of coated methylephedrine-resin complex using ethylcellulose having content of ethoxyl group from 45.0 to 
46.5% 

55 [0066] 75.0 g of methylephedrine hydrochloride was dissolved in 750 ml of deionized water, and 378.8 g of Amberlite 
IRP69 was added while stirring. The mixture was stirred for 1 hour to yield a methylephedrine-resin complex. Then, the 
complex was treated with PEG and coated with the diffusion barrier material similarly as in Example 1 to obtain a coated 
methylephedrine-resin complex. 
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Example 1 1 

Preparation of coated hydrocodone-resin complex using ethylcellulose having content of ethoxyl group from 45.0 to 
46.5% 

5 

[0067] 20.0 g of hydrocodone bitartarate was dissolved in 800 ml of deionized water, and 378.8 g of Amberlite IRP69 
was added while stirring. The mixture was stirred for 1 hour to yield a hydrocodone-resin complex. Then, the complex 
was treated with PEG and coated with the diffusion barrier material similarly as in Example 1 to obtain a coated hydroc- 
odone-resin complex. 

10 

Example 12 

Preparation of coated pilocarpine-resin complex using ethylcellulose having content of ethoxyl group from 45.0 to 
46.5% 

15 

[0068] 100.0 g of pilocarpine hydrochloride was dissolved in 900 ml of deionized water, and 300.0 g of Amberlite 
IRP69 was added while stirring. The mixture was stirred for 1 hour to yield a pilocarpine-resin complex. Then, the com- 
plex was treated with PEG and coated with the diffusion barrier material similarly as in Example 1 to obtain a coated 
pilocarpine-resin complex. 

20 

Example 13 

Syrup formulation for oral administration 
25 [0069] A syrup formulation was prepared using the ingredients shown below. 



Coated codeine-resin complex of Example 1 


1.57 g 


Methylparaben 


0.10 g 


Propylene glycol alginate 


1.40 g 


Propylene glycol 


1.0 g 


Corn syrup 


30.0 g 


Citric acid 


0.1 g 


Polysorbate 80 


0.1 g 


Deionized water 


q.s. to 100 ml 



Example 14 

Syrup formulation for oral administration 

45 

[0070] A syrup formulation was prepared using the ingredients shown below. 



Coated PPA-resin complex of Example 6 


3.22 g 


Ethylparaben 


0.06 g 


Tragacanth gum 


1.0 g 


Propylene glycol 


1.0 g 


Corn syrup 


30.0 g 


Citric acid 


0.1 g 
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(continued) 



Polysorbate 80 


0.1 g 


Deionized water 


q.s. to 100 ml 



5 

Example 15 

Syrup formulation for oral administration 
10 [0071 ] A syrup formulation was prepared using the ingredients shown below. 



Coated dihydrocodeine-resin complex of Example 8 


1.45 g 


Propylparaben 


0.04 g 


Tragacanth gum 


1.0 g 


Propylene glycol 


1.0 g 


Corn syrup 


30.0 g 


Citric acid 


0.1 g 


Polysorbate 80 


0.1 g 


Deionized water 


q.s. to 100 ml 



Example 16 

Syrup formulation for oral administration 

30 

[0072] A syrup formulation was prepared using the ingredients shown below. 



35 


Coated dextromethorphan-resin complex of Example 9 


2.03 g 




Butylparaben 


0.013 g 




Xanthane gum 


0.3 g 


40 


Propylene glycol 


1.0g 




High-maltose syrup 


40.0 g 




Sorbitol 


20.0 g 




Citric acid 


0.1 g 


45 


Polysorbate 80 


0.1 g 




Deionized water 


q.s. to 100 ml 



so Example 17 

Syrup formulation for oral administration 

[0073] A syrup formulation was prepared using the ingredients shown below. 

55 
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Coated methylephedrine-resin complex of Example 10 


4.84 g 


Methylparaben 


0.10g 


Propylparaben 


0.02 g 


Hydroxypropylmethylcellulose 


2.0 g 


Propylene glycol 


1.0g 


High-maltose syrup 


40.0 g 


Sorbitol 


20.0 g 


Citric acid 


0.1 g 


Polysorbate 80 


0.1 g 


Deionized water 


q.s. to 100 ml 



20 Example 18 

Syrup formulation for oral administration 

[0074] A syrup formulation was prepared using the ingredients shown below. 

25 





Coated hydrocodone-resin complex of Example 1 1 


2.02 g 


30 


Sodium benzoate 


0.3 g 




Tragacanth gum 


0.68 g 




Xanthane gum 


0.18 g 




Propylene glycol 


1.0 g 


35 


High-maltose syrup 


40.0 g 




Sorbitol 


20.0 g 




Citric acid 


0.1 g 


40 


Polysorbate 80 


0.1 g 




Deionized water 


q.s. to 100 ml 



Example 19 

45 

Nasal spray formulation 

[0075] A nasal spray formulation was prepared using the ingredients shown below. 

50 





Coated PPA-resin complex of Example 6 


6.45 g 




Ethylparaben 


0.05 g 


55 


Hydroxypropylcellulose 


1.0 g 




Polysorbate 80 


0.1 g 
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(continued) 



Sodium chloride 


0.9 g 


Deionized water 


q.s. to 100 ml 



Example 20 

Eye drop formulation for instillation 
10 [0076] An eye drop formulation for instillation was prepared using the ingredients shown below. 



Coated pilocarpine-resin complex of Example 12 


6.50 g 


Methylparaben 


0.10 g 


Propylparaben 


0.02 g 


Carbopol 


0.50 g 


Mannitol 


4.0 g 


Polysorbate 80 


0.1 g 


Deionized water 


q.s. to 100 ml 



25 

Claims 

1. A prolonged-release liquid type of pharmaceutical preparation characterized in that it contains in a suitable 
medium: 

30 

(a) 0.1 - 45.0 wA/% of diffusion barrier-coated complex particles, which is prepared by adsorbing a pharmaco- 
logically active drug onto ion exchange resin particles to form drug-resin complex particles, treating the drug- 
resin complex particles with an impregnating agent to form treated complex particles, and then coating the 
treated complex particles with ethylcellulose having 44.0 - 47.5% of ethoxyl group content; and 
35 (b) as a preservative, 

(i) one of para-hydroxybenzoic acid esters, wherein if methyl para-hydroxybenzoate is chosen, the prepa- 
ration contains it at a concentration of 0.05 - 0.15 w/v%; if ethyl para-hydroxybenzoate is chosen, the prep- 
aration contains it at a concentration of 0.05 - 0.075 w/v%; if propyl para-hydroxybenzoate is chosen, the 

40 preparation contains it at a concentration of 0.03 - 0.05 w/v%; and if butyl para-hydroxybenzoate is chosen, 

the preparation contains it at a concentration of 0.01 - 0.015 w/v%; 

(ii) a mixture of two or more of para-hydroxybenzoic acid esters, wherein if a mixture of methyl parahy- 
droxybenzoate and propyl para-hydroxybenzoate is chosen, the preparation contains the former at a con- 
centration of 0.05 - 0.10 w/v% and the latter at a concentration of 0.01 - 0.02 w/v%, respectively; or 

45 (iii) sodium benzoate at a concentration of 0. 1 - 0.5 w/v%. 

2. The pharmaceutical preparation according to Claim 1 wherein the pharmacologically active drug is selected from 
codeine, dihydrocodeine, dextromethorphan, phenylpropanolamine, methylephedrine, and hydrocodone. 

so 3. The pharmaceutical preparation according to Claim 1 or 2 wherein the ion exchange resin particles are a gel type 
divinylbenzene sulfonic acid cation exchange resin. 

4. The pharmaceutical preparation according to any preceding Claim wherein the impregnating agent is polyethylene 
glycol. 

55 

5. The pharmaceutical preparation according to any preceding Claim wherein the ethoxyl group content of ethylcellu- 
lose is within 45.0 - 46.5%. 
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6. The pharmaceutical preparation according to any preceding claim wherein 5.0 - 30.0 parts by weight of ethylcellu- 
lose is coated relative to 1 00 parts by weight of the impregnated complex particles. 

7. The pharmaceutical preparation according to any preceding Claim wherein the preservative is methyl parahydroxy- 
benzoate. 

8. The pharmaceutical preparation according to any of Claims 1 -6 wherein the preservative is ethyl parahydroxyben- 
zoate. 

9. The pharmaceutical preparation according to any of Claims 1 -6 wherein the preservative is propyl parahydroxyben- 
zoate. 

10. The pharmaceutical preparation according to any of Claims 1-6 wherein the preservative is butyl parahydroxyben- 
zoate. 

11. The pharmaceutical preparation according to any of Claims 1-6 wherein the preservative is a mixture of methyl 
parahydroxybenzoate and propyl parahydroxybenzoate. 

12. The pharmaceutical preparation according to any of Claims 1 -6 wherein the preservative is sodium benzoate. 

13. The pharmaceutical preparation according to any preceding Claim which further contains a viscosity-increasing 
agent, pH-adjusting agent, sweetening agent, and/or flavoring agent. 

Patentanspruche 

1 . Pharmazeutisches Praparat des Flussigkeitstyps mit verzogerter Freisetzung, dadurch gekennzeichnet, daB es in 
einem geeigneten Medium enthalt: 

(a) 0,1 bis 45,0 Gew7Vol.-% mit einer Diffusionssperrschicht beschichteter Komplexteilchen, die hergestellt 
wird durch Absorption eines pharmakologisch aktiven Arzneimittels an lonenaustauschharzteilchen unter Bil- 
dung von Arzneimittel-Harz-Komplexteilchen, Behandlung der Arzneimittel-Harz-Komplexteilchen mit einem 
Impragniermittel unter Bildung behandelter Komplexteilchen und dann Beschichten der behandelten Komplex- 
teilchen mit Ethylcellulose mit einem Gehalt an Ethoxylgruppen von 44,0 bis 47,5%; und 

(b) als Konservierungsmittel 

(i) einen para-Hydroxybenzoesaureester, wobei, wenn Methyl -para-hydroxybenzoat gewahlt wird, das 
Praparat ihn in einer Konzentration von 0,05 bis 0,15 GewWol.-% enthalt, wenn Ethyl -para-hydroxyben- 
zoat gewahlt wird, das Praparat ihn in einer Konzentration von 0,05 bis 0,075 Gew.A/ol.-% enthalt, wenn 
Propyl-para-hydroxybenzoat gewahlt wird, das Praparat ihn in einer Konzentration von 0,03 bis 0,05 
Gew./Vol.-% enthalt, und wenn Butyl -para-hydroxybenzoat gewahlt wird, das Praparat ihn in einer Konzen- 
tration von 0,01 bis 0,015 Gew./Vol.-% enthalt; 

(ii) ein Gemisch aus zwei Oder mehreren der para-Hydroxybenzoesaureester, wobei, wenn ein Gemisch 
aus Methyl-para-hydroxybenzoat und Propyl-para-hydroxybenzoat gewahlt wird, das Praparat den erste- 
ren in einer Konzentration von 0,05 bis 0,10 Gew./Vol.-% bzw. den letzteren in einer Konzentration von 
0,01 bis 0,02 Gew./Vol.-% enthalt; Oder 

(iii) Natriumbenzoat bei einer Konzentration von 0,1 bis 0,5 Gew./Vol.-%. 

2. Pharmazeutisches Praparat nach Anspruch 1 , dadurch gekennzeichnet, daB das pharmakologisch aktive Arznei- 
mittel ausgewahlt wird aus Codein, Dihydrocodein, Dextromethorphan, Phenylpropanolamin, M ethyl ephedrin und 
Hydrocodon. 

3. Pharmazeutisches Praparat nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die lonenaustauschharzteil- 
chen ein Divinylbenzolsulfonsaure-Kationenaustauschharz des Geltyps sind. 

4. Pharmazeutisches Praparat nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB das 
Impragniermittel Polyethylenglykol ist. 

5. Pharmazeutisches Praparat nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB der 
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Ethoxylgruppengehalt der Ethylcellulose im Bereich von 45,0 bis 46,5% liegt. 

6. Pharmazeutisches Praparat nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daf3 5,0 bis 
30,0 Gew.-Teile Ethylcellulose zum Beschichten von 100 Gew.-Teilen impragnierter Komplexteilchen verwendet 

5 werden. 

7. Pharmazeutisches Praparat nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB das Kon- 
servierungsmittel Methyl-para-hydroxybenzoat ist. 

10 8. Pharmazeutisches Praparat nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB das Konservie- 
rungsmittel Ethyl-para-hydroxybenzoat ist. 

9. Pharmazeutisches Praparat nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB das Konservie- 
rungsmittel Propyl-para-hydroxybenzoat ist. 

15 

10. Pharmazeutisches Praparat nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB das Konservie- 
rungsmittel Butyl-para-hydroxybenzoat ist. 

11. Pharmazeutisches Praparat nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB das Konservie- 
20 rungsmittel ein Gemisch aus Methyl-para-hydroxybenzoat und Propyl-para-hydroxybenzoat ist. 

12. Pharmazeutisches Praparat nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB das Konservie- 
rungsmittel Natriumbenzoat ist. 

25 13. Pharmazeutisches Praparat nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB es 
zusatzlich ein Mittel zur Erhohung der Viskositat, ein pH-Einstellungsmittel, einen SuBstoff und/oder ein 
Geschmacks- bzw. Aromamittel enthalt. 

Revendications 

30 

1. Preparation pharmaceutique liquide a liberation prolongee caracterisee en ce qu'elle contient, dans un milieu 
approprie: 

(a) 0,1 a 45,0 % poids / volume de particules complexes recouverte d'une barriere contre la diffusion, qui sont 
35 pr6par£es en adsorbant un m&jicament pharmacologiquement actif sur les particules d'une rSsine 6chan- 

geuse d'ions pour former des particules complexes medicament - resine, en traitant les particules complexes 
medicament - resine avec un agent d'impregnation pour former des particules complexes traitees, et ensuite 
en recouvrant les particules complexes traitees avec de I'ethylcellulose ayant une teneur en groupes ethoxyle 
comprise entre 44,0 et 47,5%; et 
40 (b) comme conservateur, 

(i) un des esters de I'acide para-hydroxybenzoTque qui, si on choisit le para-hydroxybenzoate de methyle, 
est contenu dans une preparation a une concentration de 0,05 a 0,15 % poids / volume; si on choisit le 
para-hydroxybenzoate d'ethyle, est contenu dans une preparation a une concentration de 0,05 a 0,075 % 

45 poids / volume; si on choisit le para-hydroxybenzoate de propyle, est contenu dans une preparation a une 

concentration de 0,03 a 0,05 % poids / volume; et si on choisit le para-hydroxybenzoate de butyle, est con- 
tenu dans une preparation & une concentration de 0,01 & 0,015 % poids /volume; 

(ii) un melange de deux esters de I'acide para-hydroxybenzoi'que ou plus, qui, si on choisit le melange du 
para-hydroxybenzoate de methyle et du para-hydroxybenzoate de propyle, sont contenus dans une pre- 

50 paration a une concentration de 0,05 a 0,10 % poids / volume pour le premier et a une concentration de 

0,01 a 0,02 % en poids pour le dernier, respectivement; ou bien 

(iii) du benzoate de sodium a une concentration de 0,1 a 0,5 % poids / volume. 

2. Preparation pharmaceutique selon la revendication 1 , dans laquelle le medicament pharmacologiquement actif est 
55 choisi parmi la codeine, la dihydrocodeine, le dextromethorphane, la phenylpropanolamine, la methylephedrine et 

Ihydrocodone. 

3. Preparation pharmaceutique selon la revendication 1 ou 2, dans laquelle les particules de la resine echangeuse 
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d'ions sont celles d'une resine echangeuse de cations a base d'acide divinylbenzene sulfonique sous la forme d'un 
gel. 

4. Preparation pharmaceutique selon Tune quelconque des revendications precedentes, dans laquelle I'agent 
d'impregnation est le polyethyleneglycol. 

5. Preparation pharmaceutique selon Tune quelconque des revendications precedentes, dans laquelle la teneur en 
groupes ethoxyle de I'ethylcellulose est situee entre 45,0 et 46,5%. 

6. Preparation pharmaceutique selon rune quelconque des revendications precedentes dans laquelle 5,0 a 30,0 par- 
ties en poids de I'ethylcellulose sont recouvertes, pour 100 parties en poids de particules complexes impr6gn§es. 

7. Preparation pharmaceutique selon I'une quelconque des revendications precedentes dans laquelle le conserva- 
teur est du para-hydroxybenzoate de methyle. 

8. Preparation pharmaceutique selon I'une quelconque des revendications 1 a 6 dans laquelle le conservateur est du 
para-hydroxybenzoate d'ethyle. 

9. Preparation pharmaceutique selon I'une quelconque des revendications 1 a 6, dans laquelle le conservateur est du 
para-hydroxybenzoate de propyle. 

1 0. Preparation pharmaceutique selon I'une quelconque des revendications 1 a 6, dans laquelle le conservateur est du 
para-hydroxybenzoate de butyle. 

1 1 . Preparation pharmaceutique selon I'une quelconque des revendications 1 a 6, dans laquelle le conservateur est un 
melange de para-hydroxybenzoate de methyle et de para-hydroxybenzoate de propyle. 

1 2. Preparation pharmaceutique selon I'une quelconque des revendications 1 a 6, dans laquelle le conservateur est du 
benzoate de sodium. 

13. Preparation pharmaceutique selon I'une quelconque des revendications precedentes, qui contient egalement un 
agent faisant augmenter la viscosite, un agent permettant d'ajuster le pH, un agent sucrant et/ou un agent aroma- 
tisant. 
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Fig. 1: 
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Fig. 2: 
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Fig. 3: 
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